The tuberculosis (TB) is a major infectious disease in the world, which is still not made under control. Mannose binding lectin (MBL) or MBL2 is a human gene susceptible to Tuberculosis and is used as a tool to investigate the proneness of attack by mycobacterium tuberculosis. MBL2 gene has been found over fifty five different populations in India. Among the identified single-nucleotide polymorphism (SNP) investigated in this work by evaluating the SNPs through computational methods. All identified SNPs are reported as deleterious. The SNP, rs1800450 of MBL2 is commonly reported from all major genomic populations in India, and the individuals holding this SNP are prone to the attack of mycobacterium tuberculosis.
INTRODUCTION
The tuberculosis (TB) is a pandemic disease throughout the world even now, which is caused by Mycobacterium tuberculosis. In India, TB is a major concern and the administration is trying to make India free from the disease as a part of the 'post-2015 global TB strategy', implemented by World Health Organization (WHO, 2014) . It has been observed that the mannose-binding lectin (MBL) plays a major role in the susceptibility of the disease. The deficiency of MBL has been identified as incriminating the risk of various infections viral, bacterial, and fungal (Capparelli et al., 2009) .
The MBL serum production is controlled by the MBL2 gene. The gene carries four alleles, A, B, C and D and four variants, H, L, X and Y. It has been observed that the haplotype pair HYA/HYA of the gene grant to the resistance against pulmonary tuberculosis, whereas LYB/LYD favors the disease (Fernando et al.., 2006) (Elango and Soojin., 2011) . SNPS within the candidate genes have been treated to characterize responsiveness of a person to a particular disease (Guerra and Yu, 2006) .
The SNPs have been identified as the major variant corresponding to responsiveness of the disease. Out of various types of SNPs, the meSNPs are indicators of methylation possibility, while cisSNPs stand for mutation possibilities. Among SNPs, those pathogenic ones corresponding to amino acid variations are the deleterious SNPs, which stand for the genetic signature behind the mutation. The present study is on identification of proneness of TB and genetic signature behind susceptibility of microbial attack focusing on the MBL2 gene to tuberculosis.
MATERIALS AND METHODS
The gene population data has been obtained from the Indian Genome Variation database (IGVdb) (Indian Genome Variation Consortium., 2008). The CT, CC and TT genotype frequency variations within C/T allelic variation have been compared through the 'coefficient of variation' values. The characterization of the mutation has been made with the help of HGMDb (The Human Gene Mutation Database., 2008).
The SNPs present in the gene have been identified and classified into cisSNP, meSNP and transSNP based upon the position of SNPs with respect to CpG(-C-phosphate-G-) Island observed by Database of CpG islands and Analytical Tool (DBCAT) (Graff et al., 1997) . The deleterious SNPs have been identified with the help of SIFT (Sorting Intolerant From Tolerant) and Polyphene2 (Kumar et al., 2009) (Adzhubei et al., 2013) . The SIFT compares the sequence while Polyphene2 compares the structure of the protein molecules produced from the gene (Namboori et al., 2011) .
RESULTS AND DISCUSSION
The human MBL2 gene is located on chromosome 10 in the region 11.2-21.1 (Safran et al., 2002) .The SNP rs1800450 of MBL2 has been found in the 'coding exon1' having alleles C and T and is identified over fifty five different populations in India. Seven types of mutations have been reported for MBL2, in which four of them are Missense/Non sense and three of them are regulatory mutations (Table 1 , 2).The high value frequency is observed for the population IE-E-IP1 (Jharkhand) for the bases T and genotype CT, for DR-C-IP2 (Chattisgarh) population for genotype CC and for DR-S-LP4 (Karnataka) for genotype TT (Indian Genome Variation Consortium., 2008).A total of 2246 SNPs have been identified for the gene, MBL2. Out of these, three pathogenic missense SNPs, rs1800450, rs1800451 and rs5030737have been chosen for analyzing the deleterious behavior. All the SNPs are identified as cisSNPs, and are the variables corresponding to mutability of the gene. The SIFT and Polyphene2 analyses support the SNPs as deleterious. Out of three MBL2 SNPs two SNPs showed G→A nucleotide change and one SNP C→T. Damaging SNPs have score values less than or equal to 0.01 (Table 3 ).In Polyphene2 a score difference of 0.9 and above is considered to be probably damaging (Table 4) . Hence these SNPs can be considered as the genetic signature behind susceptibility towards the attack of Mycobacterium Tuberculosis. In the Indian populations, only rs1800450 is observed. The coefficient variation (CV) frequency is very small for DR-S-IP4 (Kerala), while the maximum variation is found for DR-C-IP2 (Chhattisgarh) (Figure 1 ). Based on the above analysis, all the three SNPs of MBL2 have been identified as deleterious and markers of proneness of TB.
We conclude that rs1800450 with a variation of Cytosine to Thymine could be the main target for Mannose-binding protein deficiency caused by the MBL2. This SNP can be considered as a genetic signature behind proneness of attack by Tuberculosis. 
CONCLUSION
Mycobacterium Tuberculosis MBL2gene has been studied in this work by evaluating the influence of variation SNPs through computational methods. All the SNPs of MBL2, rs1800450, rs1800451andrs5030737, have been identified as deleterious to TB. In India rs1800450 SNP is commonly found in about fifty five different populations and has been categorized as damaging. It can be concluded that rs1800450 is a genetic signature behind mannose-binding protein deficiency caused by the MBL2 gene. This SNP can be considered as the marker for susceptibility towards the attack of Tuberculosis.
